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TABLE 4.-Mean altitudes and temperaturea of s$nificant points identifiable as tropopawes during December 19.60, classified according to the 
potential temperaturea ( 1  0' intervals between 290 and 409" A.) with which they are idsntified (based on radiosonde observations)-Continued 
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Information eontalned in footnotes to Tahle 1 are also applicable to Table 4. 

AEROLOGICAL OBSERVATIONS FOR T H E  YEAR 1940 

By EARL C. THOM 

At the end of 1940, radiosonde observations were being 
made a t  26 Weather Bureau stations and at 5 Navy 
stations, while 3 other Navy stations were using airplanes 
to record upper-air conditions. At the end of the previous 
year radiosonde observations were being made at  25 
Weather Bureau stations, 3 Navy stations and 1 Army 
station, while 6 Navy stations were making airplane ob- 
servations. Changes were made in the location of several 
Weather Bureau radiosonde stations in the United States 
and several new stations were established in Alaska dur- 
ing the latter months of the year. The stations a t  which 
upper air observations were made during each month 
of the year are shown in Table 4 which tabulates the 
number of observations made a t  the various stations. 

Valuable upper air data were obtained during the 1940 
hurricane season from radiosonde observations made at  

B1783-41-3 

San Juan, Puerto Rico as well as from special observa- 
tions made a t  several of the regular radiosonde stations. 
Upper air data were also obtained in the ocean area 
between 40' to 52' N. latitude and 4i' to 55' W. longi- 
tude from radiosonde observations made by United States 
Coast Guard Cutters while on ice patrol duty. 

Radiosonde observations were begun in May as part of 
a regular weather reporting service established on board 
Coast Guard Cutters in the Atlantic Ocean in areas, 
termed Atlantic Stations No. 1 and No. 2. For the 
location of these stations the reader is referred to the 
footnote of table 4. 

Monthly mean values of temperature, pressure, and rela- 
tive huniidity for all the st,andard levels of the free air 
have been published each month as Table 1 under Aero- 
logical Observations in the MONTHLY WEATHER REVIEW. 

Table 1 for the year 1940, tabulates annual mean pres- 
sures, temperatures, and relative humidities for all sta- 
tions for which such data were avsilable during the entire 
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year as well as for Juneau where such observations weri 
not made durin the months of July and August. Thi 

averaging the corresponding mean monthly values s( 
that data for all months are given the same weight. Thi 
reader may find the number of observations for eacl 
month and level by referring to the previously publishec 
monthly tables. 

Annual mean values for both 1939 and 1940 are avail 
able for twelve stations in the United States. Thesc 
stations are shown in the annual table No. 1 for each o 
these 2 years and are as follows: El Paso, Tex., Lake 
hurst, N. J., Nashville, Tenn., Norfolk, Va., Oakland 
Calif., Oklahoma City, Okla., Omaha, Nebr., Pensacola 
Fla., San Diego, Calif., Sault Ste. Marie, Mich., Seattle 
Wash., and Washington, D. C. 

Based on the available annual niean values it is founc 
that temperatures at  standard levels from the surface t c  
2,000 meters, inclusive, were higher in 1940 than in 193: 
over the southwestern part of the IJnited States and wen 
generally lower than last year over the eastern half of tht 
country at  these levels. At standard levels, from 3,OOC 
meters to 9,000 meters, 1940 temperatures were generally 
lower than last year. 

At most stations the annual mean relative humidities 
at  all levels were several percent higher than last year 
In this connection it is noted that precipitation for the 
country as a whole was considerably below normal in 
1939 and somewhat above normal in 1940. 

A t  levels 3,000 meters and lower the annual mean pres- 
sures were either the same or lower in 1940 than in 1939 
at nine of the stations for which data are available. At 
Seattle, where the greatest decrease was noted, the annual 
mean pressure averaged nearly 3 millibars lower than 
last year at these levels. At three stations, Sault Ste. 
Marie, Omaha, and Oklahoma City the corresponding 
annual mean pressures averaged about 1 )4 millibars higher 
than in 1939. 

A t  the end of 1940, observations were being made 4 
times daily at nearly all of the 132 Weather Bureau 
pilot-balloon stations. Of these stations 123 were in the 
United States proper, 7 in Alaska, 1 in Puerto Rico and 1 
in Swan Island. This represented an addition in the 
number of pilot-balloon stations since the end of 1939 of 
25 stations in the United States, 3 in Alaska and 1 in 
Swan Island. Pilot-balloon work was moved from Elmira, 
N. Y., to Binghamton, N. Y., during the year. All 
pilot-balloon stations were using helium gas for inflation 
at the end of the year. 

To extend still further the Weather Bureau investiga- 
tions of winds at  higher levels of the free air, more stations 
were equipped during the year with the larger 100-gram 
balloons for use in making the 5 p. m. (e. s. t.) observations. 
The higher ascensional rate of these ballons is resulting 
in observations of wind conditions at  much higher levels 
tban formally. The number of stations using the 100- 
gram balloons was 12 at the end of 1938, 27 at the end of 
1939 and 41 at the end of 1940. 

All Weather Bureau pilot-balloon data which were 
reduced to punch card form by the W. P. A. Weather 
Project at New Orleans during 1939 were tabulated and 
summarized by the project during 1940. About 14 mil- 
lion regular hourly surface airway observations were 
coded and reduced to punch cards by the project in 1940 
and in addition charts and tables showing summaries of 
pilot-balloon and surface airway observations were pre- 

annual mean vaues f shown in Table 1 are computed b! 

I 

. 

pared in final form and the printing of the “Meteorological 
Atlas of the Airways” was begun. 

During the f i s t  8 months of the year the minimum 
free-air temperatures published were those selected from 
the temperatures recorded only at  “standard” levels, 
while during the remainder of the year minimum temper- 
atures for the month were selected from the lowest 
temperature recorded over each station at  any level. 
The lowest published free-air temperature over the United 
States, -84.2’ C. (-119.6’ F.) was observed at 16,400 
meters (m. s. 1.) over Miami, Fla., on November 30. 
A lower temperature, -92.6’ C. (-134.5’ F.) was, 
however, observed over Swan Island at  17,800 meters 
on December 28. The corresponding minimum temper- 
atures recorded in 1939 were -80.6’ C. over Atlanta, 
Ga., for the United States, and -85.1’ C. over Swan 
Island. 

Monthly resultant wind directions and velocities have 
been computed for the 1,500- and 3,000-meter levels from 
the 5 a. m. (e. s. t.) observations for all stations and have 
been shown each month in the MONTHLY WEATHER 
REVIEW on charts VI11 and IX. Similar 5 p. m. resultants 
have been computed for the 5,000- and 10,000-meter 
levels and shown on charts X and XI. Monthly resultants 
(5 p. m., e. s. t.) have also been computed for all levels 
at  39 selected stations. These resultants have been 
published regularly in the REVIEW as table 2 of the 
Aerological Summary. The list of stations furnishing 
data for table 2 was revised, early in the year 1940, to 
conform as closely as practicable with the radiosonde 
stations then in operation. 

The 1040 annual 5 p. m. resultants are shown in table 2 
For the selected list of stations. At most of the standard 
levels below 5,000 meters stations located in the western 
third of the country had annual resultant directions this 
year considerably to the southward of the corresponding 
1939 resultants and somewhat to the southward of normal 
while the opposite was true for these levels at  most stations 
to the eastward. A t  the 2,000- and 2,500-meters levels the 
1940 annual resultant velocities were higher than the 
:orresponding 1939 values over the southwest and along 
t’he upper Pacific coast and were generally lower than the 
Drevious year at  these levels for other stations. 

In  the southwestern part of the United States where 
innual resultant wind velocities were higher in 1940 than 
n 1939 and where the turning of the annual resultant 
winds waa to the north of normal in 1939 and to the south 
If normal in 1940, the annuaI precipitation for this area 
was below normal in 1939 (California 67 percent of normal, 
4rizona 93 percent of normal) while precipitation was 
nuch above normal in 1940 (California 156 percent of 
iormd, Arizona 124 percent of normal). 

Table 3 shows the maximum free-air wind velocities 
md their directions for various sections of the United 
states during the year 1940, as determined by pilot 
)alloon observations. The extreme velocity for the year 
B.4 meters per second (220 miles per hour). This 
relocity was 2.9 meters per second higher than the cor- 
besponding extreme of 1939. In  both 1939 and 1940 
,he extreme wind velocity fop the year occurred above 
i,OOO meters (m. s. 1.). During the years 1939 and 1940 
I t  levels lower than 2,500 meters the extreme wind 
relocity was 57.5 meters per second while for the same 
period a t  levels between 2,500 meters and 5,000 metem 
his extreme waa 67.4 meters per second. When the maxi- 
num wind velocities for the nine sections of the country 
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are averaged by each of the four seasons of 1940 it is 
found that winter is the season of highest wind velocities 
at all levels, and that a t  levels above 2,500 meters 
Autumn has the next highest winds, while Summer is the 
season of lowest maximum wind velocities at  all levels. 

Table 4 gives a tabulation by months of the altitude of 
the level at  which a mean temperature of 0' C. was 
observed at  all stations making either airplane or radio- 
sonde observations. The level of mean freezing tem- 
perature was the highest in July when it was observed 

' 

' at a minimum elevation of 2,900 meters over Sault Ste. 
Marie and sloped upward to a maximum of 5,300 meters 
over Phoenix. The level of freezing during the month 
of July 1940 was 800 meters lower over Sault Ste. Marie 
than during the same month of 1939 and was 300 meters 
lower over San Antonio. 

More detailed comparison of upper-air conditions 
during the year, of 1939 and 1940 can be made by reference 
to the 1939 Annual Summary of Aerological Observations 
which was published in the MONTHLY WEATHER REVIEW 
for December 1939. 

TABLE I.-Mean free-air barometric pressure i n  millibars, temperature in  degrees centigrade, and relative humidities in  percent, obtained by 
airplanes and radiosondes during year 1940 
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271 -47.6 .___ 
9 2  -52.9 ._._ 
190 -56.9 _ _ _ _  
170 -57.6 _ _ _ _  
145 -58.8 _ _ _ _  
123 -60. 1 _ _ _ _  
105 -60. 7 _ _ _ _  
76 -60.2 _ _ _ _  m -60.8 _ _ _ _  

- - - - - . -. - - - - - _ _  
Bee footnotes at end of table. 
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TABLE 2.-Free-air resultant winde based O R  pilot balloon observations made near 5 p .  m.  (75th ineridian time) during the year 1940. Directions 
given i n  degrees jrom North (N=560°, E=90" Y=18O0, W=27O0)-Velocities i n  meters per second 

Abilene, 
Tex. 

(537 m.) 1 

1-1-1- 
Burlam..--. 353 187 1.: 
boo .................... 

1,500 _ _ _ _ _ _ _  343 215 2.: 
2000 ....... 326 236 3.1 
2500 ______. 312 239 4.4 

I,OOo.-. _ _ - -  350 190 2.C 

3'000 ....... 300 272 5.f 
4'000 ....... 272 231 7.: 
5:000 ___.___ 251 285 9.f 
6,000 ....... 2% 286 1O.f 
8.m. ____-_  183 2% 12.f 
1o.ooo ._____ ---  - - - -  - - - .  1 E&<;o. 

(1,106 m.) 
Altitude - 
(meters) 
m. s. 1. 2 

o n  + 
Burface..-.- 364 245 1. I 
500 ................... 
1000 ................. 
1'500 ....... 364 247 I.( 
io00 _ _ _ _ _ _ _  361 253 2.: 
2:600 ....... 358 263 3.: 

4,000 ....... 312 273 5.1 
5,000 ....... 258 2i3 6.: 
6,000 _ _ _ _ _ _ _  202 276 7.1 
8.000 .................. 
10,000 _ _ _ _ _ _  --_ - - - -  - - -  
12,000 _ _ _ _ _ -  .-_ - - - -  

3,000 ....... 345 267 4.: 

Albu- 
querque 
N. Mex! 
(l.M m.) 

-1-1- 
862 256 1. I 
......... 
......... 
......... 
$2 2.52 2. 
858 -335 2.1 
i50 277 4.1 
113 289 6.1 
BI 288 8., 
57 289 0.1 
!10 289 11.1 
59 286 13.: 

I /  

Ely, Nev. 
(1,910 m.) 

-- 
VI - 8 
Z 8 h  e 3 .z 
8: 8 g n  B ___-  
154 210 1.1 
......... 
......... 
......... 

154 213 1. 
153 222 2. 

144 %I 1.4354 304 1.( 
144 284 1.7 ........... 
134 276 2.4 ........... 
115 278 3.3 354 277 2.1 
191 252 4.6 344 276 3.< 
270 287 6.2 327 277 5.:  
226 285 7.3317 276 6.1 
B9 2&1 9.5279 278 lo.( 
214 284 12.7 z(6 281 12.: 
I99 281 13.9 206 284 13.1 
..................... 
..................... 

-I-I-I-1-1- 
350 310 1.3 323 268 I . !  
........... 333 258 2.1 
........... 317 as9 3.: 
350 308 1.4 314 273 4.1 
350 285 1.6 2% 263 6.2 
344 263 2.2 270 q& 8.: 
338 25.5 3.3 251 289 Q., 
300 uis 5.0224 288 12.: 
248 279 6.7 .......... 
..................... 
..................... 
. -. . - -. - - - - - - - - - - - - - - 
..................... I I I I I  

Bismarck, 
N. Dak. 
(512 m.) 

-1-1- 
67 324 O.! 

,Pg 303 1.1 
113 295 2.! 

56 295 6: 
a2 293 8. 
87 296 10.1 

......... 

v3 m9 4.. 

. . . -. . -. 

......... 

......... 

......... 

Havre, 
Mont. 

(766 m.) 

129 272 0.' 

129 263 2. 
129 26G 4. 
120 269 5. 
290 266 6. 
E8 268 8.8 
191 271 9. 

.......... 

. - . . -. - -. 

.......... 

.......... 

. - - - - -. - - - 

. _ _  - - - - - . - 

Boise 
Idahd 

(870 m.) 

......... 
I53 319 1.8 
1.53 280 1. 
I46 265 2. 
125 %O 4.1 
103 267 5. 
!47 251 6., 
#Xi 259 8. 
.......... 
.......... 
.......... I /  

Jackson- 
rille, Fla. 

(14 m.) 

344 96 I. 

322 247 2. 
302 269 3. 
286 276 4. 
276 277 5. 
270 277 6. 
249 277 8. 
232 276 10. 
205 277 13. 

165 n. 

. -. . - - - . - . 

. . - - - - - - - 

.......... 

Browns- 
ville, Ter. 

(7 m.) 

I44 119 3.1 
I44 128 4.2 
315 149 2.4 
280 198 O.! 
230 255 1.4 
203 258 2.: 
........... 
........... 
. - - -. -. -. -. 
........... 
. . . . - - . . - 
........... 

Las Vegss, 
Nev. 

(570 m.) 

_-- 
3661 1481 l.f 

Bufialo. 
N. Y. 

('220 m.) 

Little 
Rock, 
Ark. 

( i 9  m.) 

-1-1- 

Burling- 
ton. Vt. 
(132 m.) 

B 

_-- 
151 240 0.' 
I47 250 2.. 
130 267 4. 
85  280 5. I 
5J6 286 6.4 
66 204 7. 
......... 
......... 
-. - -. . - - - 
- - - -. - - - - 
......... 
......... 

Medford, 
Oreg. 

(410 m.) 

141 310 1.8 
141 309 1. 
I30 256 0. 
I34 216 2. 
121 216 3.8 
8 9  213 4. 
162 219 4. 
.......... 
.......... 
.......... 
. . . - - - - -. 
. - . - - - . - - 
. - - - . - - 

Charles- 
ton, R. C. 

(18 m.) 

_-- 
144 195 1. 
143 218 1. 
130 255 3. 
110 288 4. 
t73 276 5. 
E3 277 6. 
110 276 7. 
.......... 
.......... 
. -. -. - - - 
-. - - - -. - 
.......... 

Miami, 
Fla. 

(10 m.) 

361 93 1. 

352 93 0. 

318 267 1. 
311 2 s  2. 
300 262 3. 
278 263 5. 
250 265 7. 
223 2Ix 8. 

360 941 a. 
3338 274 n. 

. - - - - - - - 

. -. . - - - 

. - -. . - - - - 

Chicago, 
Ill. 

(I92 m.) 

-1-1- 
33 %a 1.: 
33 276 1 . 1  
99 264 3.4 
71 272 4.5 
22 5.1 42 280 

2m , . I  
87 287 8.t 
.......... 
. . - -. . -. -. 
. . - - -. . -. . 
- - - - - -. -. 
-. . -. . - -. . 

MiUne- 
a olis 
&inn: 

(261 m.) 

-. . - -. . - - 
. . -. - . - - 
.- ..~. .__ 
.......... 
.......... 
.......... 

Cincin- 
nati. Ohio 

(157 m.) 

......... 

......... 
.......... 
. l l  - - - - . -. 

Denver. 
Colo. 

(1,627 m.) 

_-- 
1581 . . 381 - - 0.8 -. . 

.......... 

Nashville, 
Tenn. 

(194 m.) 

rn 

.- 8 
g s  =" 
2 : : :  
s n 2  

c u  

_-- 
I33 274 I. 1 
I33 257 1.5 
322 257 2.4 
uJ2 268 3.5 ne 280 4.8 
156 283 6.1 
128 289 7.5 
154 288 8.5 
........... 
........... 
........... 
.......... 
. -. . - -. -. - - 
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TABLE 2.--Free-air resultant winds based on pdot bahon  observations made near 6 p .  m. (76 meridian time) during the year 1940. Direelions 
giaen i n  degrees from North (N--S60°, E-90", S=18Oo, W=b79°)-Ve'elocities i n  meters per second-continued 

Rapid;City, 
%Dag. 
(982 m.) 

New York, Oakland, I N.Y.  I Calil. 
(15 m.) (am.) 

St. Louis, 
Mo. 

(181 m.) 

0. ( 
2. : 
1. I 
2. ( 
2. : 
2.1 

2. f 
4. ' 
5. I 

__-  

8 

158 
158 
146 
123 
UlO 
m 
!& 
140 
to1 
185 
138 

I I  I I 1  I 

S B A  c =  - : s $  
E 8  s _-- 

117 I.' 
118 1.' 
146 1. 
200 1. 
252 2.1 
264 3. 
277 4. 
237 6. 
286 7. 
286 9. 
280 12. 

Oklahoma 
City 0th. 
(40; m.) 

n 

B 

139 
I39 
I37 
I25 
114 
IO6 
185 
165 
Bo 
KIa 
. - - 

= . a  s s p  
2 ; ;  8 s  s _-- 

173 1. 
169 1.' 
197 2. 
230 3.1 
252 4. 
267 6. 
215 6. 
2A4 8. 
283 IO. 
295 12. 

- - - - - - - 

Omaha, 
Nebr. 

(306 m.) 

355 
365 
332 
u)8 
283 
270 
260 ne 
200 
173 
- - - 

_-- 
287 0. :  
278 0.: 
260 1.4 
281 3.: 
'E8 5.( 
281 6.1 
287 7.1 
297 10. I 
288 13.: 
301 14.1 

- - - - - - .  

Phoenh, 
Ariz. 

(344 m.) 

84 
i64 
:64 
182 
168 
6 3  
149 
I17 
!a3 
!39 
189 

--- 
248 O . !  
246 1.. 
238 1.1 
227 1.1 
229 2: 
242 2., 
255 3.1 
270 3.: 
215 4. 
217 6.. 
216 6. 

145 
.. 

145 
I44 
$21 
106 
185 
2.54 
123 
.__ 
.__ 

_ _ _ _ - -  
3 2.0338 259 1.( 

.... .... 337 261 2.1 
1 2.1316 255 3.! 

321 2.8 293 265 4.. 
302 3.6 274 275 5.! 
295 5.2250 287 6.( 
293 7.2 217 289 7.j 
284 9.3 _..____.-. 
291 11.5 ... .__. ... 
___. _._. _._ .-.- ---  
___. _ _ _ _  .-- --- -  --- 

146 
146 
123 
H)7 
184 
E71 
261 
234 
215 
I61 
. 

-I-I-1-1-1- 
281 3.6318 29Q 2.( 
288 2.7 318 293 2.1 
274 1.3 288 288 3. 1 
287 0.8 2.50 294 3.1 
255 1.5 ... _ _ _ _  ... 
250 1.9 ... _ _ _ _  ... 
252 2.9 -.. ._.. .-. 
254 41 .______.-. 
255 4 8  .-- .--. ... 
261 5.4 .-- _ _ _ _  ... 
. -. . . - - - . - - - - - - . - . 

134 
134 
IO4 
!74 
B5 
113 
179 

. . 
. . . 
. . . 

Beattle, S okane, 
Wash. I bash. 1 En%%. 
(14 m.) (go3 m.) (10 m.) 

255 1.3 330 
212 1.4 ... 
203 2.7330 
204 3.4 318 
210 3.9 284 
215 4.1247 
224 4.6 222 
__.. _ _ _ _  176 
. -. . - -. - . - - 
. -. - - - - - - - - - - -. - -. . - - - . - - - - - - - 
. - - - . -. - - -. -. . . - - - . - - - - - - - ---I I I I 

-I-I-I-I-1-1-1-1- 
216 
.___ 
212 
224 
230 
240 
246 
255 - - - - 

1.8 341 
.-.. 341 
2.6 320 
3.5 292 
4.3261 
4.9 241 
5.8 216 
8.2 184 
. - . . - - - 

287 
282 
276 
283 
288 
287 

288 
287 

__.. 

1.3 
2.7 
4.6 
6.8 
8.3 
9.9 

12.3 
io. 8 

__._ 

TABLE 3 . - M ~ i m u m  free air wind velocities ( m .  p .  s.), for d i  erent sections of the United States baaed on pilot balloon observations 
during t a e year 1940 

Burface to 2,600 meters (m. 8.1.) Between 2,500 and 5,000 meters (m. 8.1.) 1 Above 5,000 meters (m. 8.1.) 

. . .  

Northeast I - .  .___ 47.0 WSW.. 2,100 12 N O ~ .  Buffalo, N. Y .-.. .. 
East Centrals ... 48.8 NW _.__ 2,240 10 Mar. Washington, D. C..  
Southeast 3-  _ _ _ _ _  I I  43.0 W N W .  I l l  1,730 14 Feb. I Charleston.8. C _.__ 

North Central t-- 47.5 N W  ___. 2,160 6 Dee. Rapid City, S. Dak. 61.4 SW --.. 4,600 6 July 
Central I ..__.____ 46.4 W... .- 2.260 12 Nov. Moline, I11 ___.__.__ m.0 N W  .... 4,960 25 Feb. 
South Central6.- 41.2 N N W  - 2,470 1 May Oklahoma City, 65.8 NNW.. 4,390 27 Dec. 

NorthwestT.. ..-- 41.3 W _ _ _ _ _ _  1,972 6 May Pocatello Idaho _ _ _ _  55.8 W.. ... 3 200 5 Dec. 
West Central#.-- 43.8 S ....___ 2.080 3 Nov. Modena 'Utah _.___ 61.8 W N W .  3'330 6 July 
8outhweat * _ _ _ _ _ _  57.5 N W  .___ 2,278 25 Dec. Roswell,'N. Mex-.. 49.9 WNW. 5:oOO 11 Nov. 

Okla. 

Binghamton, N.P. 
Oreensborn, N. C .  
Atlanta, Oa -.... _ _  
Alpena, Mich .... - 
Moline, I11 .._____. 
Abilene, Tex. - -. - - 

70.4 W N W - .  5,870 
97.8 W ...- ~ . -  12,014 
%.O w ....-.. 9,m 

WNW.. 9,EW 
~ 3 0 . O  {NW -.... 7,730 
74.0 W __.__._ 11.580 
78.0 W N W - .  21,230 

18 
28 
15 
21 
32 
27 
12 

Dec. 
Nov. 
Jan. 
Fe.b. 
Mar. 
Nov. 
Sept. 

C,aribou. Maine. 
Oreensborn. N. C. 
Atlanta. Oa. 
Rapid City, €4. Dag. 
Fargo, N.  D i t .  
Wichita, Kans. 
San Antonio, Ter.  

Mex. 

1 Maine. Vermont, New Hampshire, Maasachusetts. Rhode Island, Connecticut, New 
York, New Jersey, Pennsylpnla ,  and northe? Ohlo. 

Delaware Maryland Virg~ma, West Virgnla. soutbern Ohio, Kentucky, eastern 
Tennessee.. and North C'arolina. 

Eouth Csrolina QeorgIa, Florida. and Alabama. 
4 Michigan Wisdomin. Minnesota. North Dakota, and South Dakota. 
8 Indiana, hllnois. IOWKB, Nebraska, Ksnsas, and Missouri. 

6 Miasissippi, Arkansas. Louisiana, Oklahoma. Texas (except extreme west Teras). 
7 Montana Idaho Washington, and Oregon. 
I Wyomini, Colo;ado, Utah, northern Nevada, and northern California. 
*Southern California, southern Nevada, Arleona. New Mexiw, and extreme west 

and western TQIm-3SeQ. 

Texas. 
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TABLE 4.-Monthly mean heighls of freezing temperatures (Oo C.) during year 1940, from mean monthly values baaed on Airplane and Radio- 
sonde obsert~ations 

_- 
$2 

:&i 

$ 
;i !a 

- 
48 

43 
42 
3a 

41 
40 
44 

30 
45 

46 
48 
46 
25 

38 
18 

39 
44 
46 
40 
42 

40 
44 
45 
43 
44 
49 

44 
47 
47 
31 
35 

38 

40 

35 

-. . 

statsons 

- 
$ 

Jt  

Po 
- 2  ”$ 

2 -- 
13 

10 
28 
25 

14 
13 
13 

12 
13 

13 
13 
13 
13 

13 
12 

29 
13 
13 
12 
12 

25 
13 
13 
13 
30 
13 

13 
12 
30 
13 
20 

11 

30 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

la 

........ 

- - -. 

Albuquerque. N .  Mer ............... 1,620 
Anchorage, Alaska.-. ................ 41 
Atl8Ut8 a8 .......................... 300 
Atlantld Station No. 1 2 ............... 2 
Atlsntic Station No. 2 a ............... 2 
Barrow, Alaska ...................... 6 
Billings Mont.. ..................... l.CkS9 
BismarGk, N. Dah- .................... 505 
Boise, Idaho .......................... 824 
Brownsvllle Tex ..................... 6 

Charleston, 8. C ...................... 14 
Dayton Ohio.. ...................... 150 
Denver,’ Colo ......................... 1.618 
El Paso, Tex ......................... 1,193 
Ely Nev ............................. 1,908 
Fai;banks, Alaska .................... 153 
Great Falls, Mont .................... 1,117 
Joliet, I11 ............................. 178 

Ketchikan, Alaska. _ _  -. ._____________ 26 
Lakehurst, N .  J ...................... 39 
Medford. Oreg-.. ..................... 401 
Miami, Fl8 .......................... 4 
Minneapolls, Minn ................... 283 
Nashville, Tenn ...................... 180 
Nome, Alaska ........................ 14 
Norfolk Va.~. .  ...................... 10 
Oakland, Calif ....................... 2 
Oklahoma City, Okla.. .............. 391 
Omaha, Nebr ........................ 301 

Phoenix. Ariz ........................ 338 

S t .  Louis, hlo ........................ 171 

San Diego, Calil.. .................... 19 
221 

Buff810, N .  k.. ...................... 220 

Juneau, Alaska ....................... 49 

Pensecola, Fla ........................ 24 

Portland, Me ...... 19 

San Antonio, Tex .................... 174 

Bault Bt8. Marie, Mich.~.  ............ 
Seattle, Wash ........................ 10 
Shreveport, La ....................... 51 
Spokane, Wash ....................... 698 
Swan Island, W. I .................... 10 
Washington, D. C .................... 7 

n i  

- 
1 

m 
r c l  
0.0 
c1 

5: 

3 z - 
31 

31 
_ _ -  
... 
... 
._- 
31 
31 
31 

29 
31 
22 
31 
31 
31 
30 

31 
31 

%I 
28 
31 
31 
31 

19 
31 
30 
31 
28 
31 

31 
31 
29 
31 
22 
25 
31 

n 

.-. 

.. 

..- 

._ 

-. 

- _ _  

-_ February 

$5 

32 

28 
. -. 

, . -. 

(1’3 
(2 
27 
34 
26 
(9 

- 

a 
m 

5 3  

3 
p 
5 - 
29 

29 
.... 
.... 
.... 
29 
29 
28 

29 
29 
24 
29 
29 
29 
28 

26 
28 

29 
28 
a9 
29 
29 

15 
3 
29 
2s 
28 
29 

29 
28 
29 
26 
18 
20 

28 

.... 

.... 

... 

.. 
29. 

._.. 

a 
g _- 
30 

30 
. - -. 

....... 
........ 

. -. . 
2 0 %  

30 
29 

........ 

E 
__.. 
30 
30 
30 

March I April 

(2 
(2 
41 

29 

34 
34 

17 
37 
33 

29 
18 

(:b 

- 
b 
2 

j ,Z 
d 
m 

;p ; 
5 

30 

31 

- 
.-.. 

.... 

..-. 
31 
31 
31 

31 
31 

31 
31 
29 
31 

28 
31 

31 
31 
31 
31 
23 

?3 
31 
29 
31 
30 
31 

31 
31 
28 
31 
23 
17 
31 

31 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

........ 

;; 
29 
29 
30 

8 2 7  
30 

2 9 2 8  
6 2 9  

27 
30 

30 
30 
29 
30 
24 

.-.. 
30 

6 2 9  

........ 

........ 

....... 

- 
y1 

% 
5 6  

@ 
5 5  
B a  
2-z 
0% 

- 
35 

33 
-.. 

.-. 

..- 

.-. 
24 
14 
26 

11 
34 

30 
38 
30 
15 

19 
13 

15 
23 
43 
18 
30 

23 
30 
34 
25 
38 
36 

27 
42 
35 
6 
19 

21 

21 

... 

.-. 

... 

... 

.. 

... 

-.. 

.-. 

18Ulf8W. 
I In or near the 5’ square: Lat. 35’00’ N .  to 4 0 O O O ’  N.; long.: 5S000’ W. to 6ooOO’ W. 
11x1 or near the 5O square: Prior to Nor. 14 1940 lat. 40°00’ N. to 45O00’ N long. 

40°00’ W. to 45O00’ W. Subsequent to Nov. 15, 194, lat. 35OOO’ N. to 40OOO’ N:: long. 
46~00’ w . to 6o”W w . 

1 Mean monthly temperature at surfaw was 0” C. or lower, above which was an inver- 
sion wlth mean temperatures above freezmg. 

RIVER STAGES A N D  FLOODS 
By BENNETT SWENBON 

Precipitation during December 1940 was well above 
normal in the Gulf States and from Missouri, Oklahoma, 
and Texas, westward to the Pacific coast. Frequent 
rains, heavy at times, in Mississippi and eastern Texas 
resulted in prot’ract,ed high-river stages and moderate 
flooding. In  eastern Texas this was t8he second consecu- 
tive month with abnormally heavy precipitation and 
flooding. In  California, although the first half of the 
month was dry, excessive rainfall during tmhe latter half 
brought the stat’e average to 9 inches, nearly 2% times 
the normal and the greatest for this month since 1894. 

Atlantic slope drainage.-Moderate to heavy rains for 
4 days, beginning with December 26, over the upper 
Susquehanna Basin, caused rising stages with some 
slight flooding in this area. 

East Gulf o Alexic0 draina.ge.-Frequent rains over the 

the 12th to the 16th, resulted in flood stages beginning on 
the 16th and continuing into the next month. There 
were two principal rises; Jackson, Miss., cresting a t  24.4 
feet on the 23d and at 25.2 feet on the 29th, while Pearl 

Pearl River +l asin during the month, being heavy from 

- 
L g 

gB 
v1 

a .g 

z 
- 
30 

31 
28 
27 

29 
31 
31 

27 
31 

31 
29 
31 
31 

28 
30 

31 
31 
30 
30 
30 

24 
31 
31 
31 
31 
30 

31 
31 
20 
31 
27 

30 

31 

..- 

... 

.-. 

... 

... 

-.- 

-. 

... 

.... 

.__. 
- 

- 
22 
2 6  

:&i 

!a 
$5 

:m 
u %  
’% 

- 
42 

36 
37 
32 

33 
30 
36 

25 
38 

38 
42 
40 
18 

27 
14 

30 
33 
44 
28 
34 

31 
37 
39 
31 
40 
43 

43 
4a 
22 
28 

29 

31 

.... 

.... 

.... 

.... 

.._ 

- - -  

... 

- 3 2  

.._. 

.__. 

- 

- 
j 

m 

a 
5 2  

5 ”  
i 
5 

29 

29 
30 
30 

29 
29 
29 

29 
30 

28 
30 
30 
29 

28 
29 

29 
29 
29 
27 
a9 

26 
20 
30 
30 
30 
30 
30 
30 
29 
26 
30 
24 

a9 

30 

.- 

.... 

.... 

.-.. 

.... 

.... 

.-.. 

.... 

- 

- 
m 2’: 
S ”  

!m 
w z  
0% 

h- 

@ 

2% Z a  
- 
49 

43 
45 
42 

45 
43 
47 

52 
45 

48 
50 
49 
28 

39 
24 

42 
44 
47 
40 
43 

43 
46 
48 
45 
47 
53 
32 
45 
48 
47 
29 
34 

42 

43 

... 

..- 

..- 

.. 

... 

_ _ -  

-.. 

... 

_ _ _  

August 

5 B, W.. 

e 

8 4  -_ 
__-- .___. 
. . - - - . -. 
.......... 
2 2 4 3  
27 44 

31 44 

27 50 

29 49 

29 47 
20 49 
31 48 

31 43 
26 44 

30 43 
18 46 

.......... 

......... 
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I Data not yet received. 
Alrplane observations were rewived from Pearl Harbor, T. H., throughout the 

and from Coco Solo and St. Thomas for several months, but the level of average freezing 
was not reached at t.hese stations. 

River, La., reached a stage of 15.0 feet on the 21st and 
after . -  subsiding slightly the stages again rose near the end 
of the month. 

Red Basin.-The Sulphur River was in flood a t  the 
beginning of the mouth; the crest of t8he rise being 27.4 
feet on November 29 at  Naples, Tex. Two other rises 
occurred during December and stages of 27.1 and 27.4 
feet were reached on December 20 and January 1, re,spec- 
t>ively. 

West Ghlj of Alexic0 draina.ge.-Following moderate to 
heavy floods in eastern Texas during Nove,mber (see pre- 
vious issue of REVIEW) flood st,ages, or high stages a.gain 
prevailed during December. These were due to frequent 
rains, heavy at  times, during the month. 

At Dallas, the Trinity River exceeded flood stage on 
three separate occasions during November and December. 
However, levees protected the city and since there were 
no growing crops at  this time of tjhe year the property loss 
was slight. The three crests at Dallas were as follows: 
32.4 feet on November 26, 33.5 feet on December 16, and 
33.2 feet on December 28. 

There were two overflows a t  Trinidad, Tex., the h t  
one extending from November 24 to December 25, with 
a crest stage of 35.6 feet on November 27, and the second 

Losses have been estimated at  $6,000. 


